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Summary 

We report a case of mirror aneurysms at the 
middle cerebral artery bifurcation with rupture 
on the left side. After six years, the patient had 
subarachnoid haemorrhage from a de novo 
aneurysm which developed separate from but 
adjacent to the already present aneurysm on the 
right side. The mechanism of development of 
multiple aneurysms, especially of the mirror-im
age type cannot be explained based only on 
haemodynamic factors and congenital segmen
tal arterial vulnerability which is generalised 
than focal is highly likely. The sequence of de
velopment of aneurysms in this patient along 
with existing knowledge regarding rupture of 
aneurysms in conditions like polycystic kidney 
disease raise questions about the current trend 
of treating all patients with coincidental, unrup
tured aneurysms as they may never bleed from 
such aneurysms but could still be at risk of SAH 
from newly developing aneurysms. 

mental arterial susceptibility may play an impor
tant role. Such evidence is vital in redefining our 
understanding of the aetiopathogenesis of AA 
and in predicting the natural history and risk of 
rupture of incidentally discovered AA. 

Introduction 

The development of aneurysms (AA) at vari
ous sites in the intracranial vasculature cannot be 
explained purely on the basis of haemodynamic 
forces alone. With the help of this case report, we 
try to illustrate that genetically determined seg-

Case Summary 

A female patient, 39 years old, was first ad
mitted to Bicetre in January 1994 with a clinical 
diagnosis of subarachnoid haemorrhage (SAH). 
She was not hypertensive and there was no sig
nificant medical illness in the past. Cranial CT 
showed presence of blood along the left Sylvian 
fissure and a cerebral angiogram confirmed a 
8mm sized saccular aneurysm at the left middle 
cerebral artery (MCA) bifurcation. A 2mm sac
cular aneurysm was incidentally noted at the 
right MCA division (figure 1). 

The patient underwent craniotomy and clip
ping of the left MCA aneurysm and made an 
uneventful recovery. Although she was advised 
about the need to treat the right MCA 
aneurysm, she was lost for follow-up. In No
vember 2000, she had another emergency ad
mission with suspected SAH. CT this time 
showed a blood clot along the right Sylvian fis
sure. In the initial angiograms, a 7mm saccular 
aneurysm was shown at the right MCA division 
and it was thought that the previously known 
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Figure I A) Left carotid angiogram showing the saccular 
aneurysm at MCA bifurcation B) Right carotid angiogram 
showing the 2mm aneurysm at MeA division. 

small aneurysm has grown in size and ruptured. 
3D rotational angiograms, were obtained and 
these clearly showed two separate aneurysms 
at the right MeA division (figure 2). The previ
ously known 2mm aneurysm was unchanged 
and a new aneurysm (which has ruptured) has 
developed immediately adjacent to and medial 
to it. Another small saccular aneurysm also was 
noted at the internal carotid bifurcation. 

At craniotomy, the neurosurgeons confirmed 
the presence of two separate aneurysms at the 
right MeA bifurcation and both were clipped. 
The patient made a good recovery. 

Discussion 

With significant improvements being made 
in the treatment modalities available for in
tracranial AA, there is increasing debate about 
their aetiopathogenesis. Structural weakness of 
intracranial arteries along with haemodynamic 
forces is widely believed as the major underly
ing cause 1-4 and the currently available treat
ment modalities (surgical and endovascular) 
are also based on such assumptions. 

However, haemodynamic shear stresses 
alone cannot explain the occurrence of AA at 
various locations within the intracranial vascu
lature especially at locations like the MeA bi
furcation, origin of posterior inferior cerebellar 
artery, etc, where such forces would be expect
ed to be small. Moreover, there is no satisfacto
ry explanation for the development of multiple 
aneurysms especially in a mirror-image loca
tion based on haemodynamic principles. 

In the case of this patient, if haemodynamic 
forces were mainly responsible, they should 
target the already existing 2mm aneurysm, 
which represents an area of established weak
ness in the vessel wall. The fact that a second 
aneurysm has developed in an immediately ad
jacent location strongly raises the possibility of 
this arterial segment being weak congenitally. 
An initial triggering mechanism (hormonal, in
fective, shear stress etc.) has lead to the devel
opment of the small aneurysm from a focal 
area of the weakened arterial segment. This 
then surprisingly has remained quiescent prob
ably with the aid of some kind of vessel wall re
pairing mechanism. Subsequently with the sec
ond trigger, an adjacent focus of the arterial 
segment was chosen. 

A multifactorial origin for intracranial AA 
has been put forward by some authors 5-7. The 
segmental identity or vulnerability of arteries 
to certain diseases is established during devel
opment 8. Secondary mutations or triggers can 
then act upon such a constitutional vasculo
pathic state and stimulate the overproduction 
of arterial wall without remodelling, resulting 
in aneurysm formation. It is an accepted fact 
that genetically based diseases can express 
themselves phenotypically or clinically at a lat
er time during life 9. A good example is that of 
Adult Polycystic Kidney Disease (APKD) Type 1, 
where intracranial AA do not occur at birth 
but usually develop nearly ten years earlier 
than the non APKD forms 10. Why some 



Figure 2 A) Right carotid angiogram - a lobulated saccular 
aneurysm at the MCA trifurcation is seen. B) 3D angio 
shows the previously existing small aneurysm separate from 
the newly formed larger aneurysm. C) Internal view from 
the 3D angio showing two separate aneurysm openings. 

aneurysms occur in mirror-image locations can 
be explained based on a congenital metameric 
principle as was postulated by Campos et al in 
a recent analysis of 113 patients with multiple 
aneurysms 11 . 

The incidence of multiple aneurysms quoted 
in the literature varies from 15 to 45% 11 and 
for most teams involved in the management of 
SAH, coincidental unruptured aneurysms is a 
frequent occurrence. The natural history of 
such aneurysms is not clearly understood and 
the current trend is to treat them 12. In our pa
tient, the aneurysm that bled was not the one 
that was existing but a new one that grew in 
the meantime. In patients with unruptured 
aneurysms on follow-up such as those with a 
family history of SAH and APKD, rupture 
most commonly occurs from aneurysms not 
demonstrated previously 13 . If our patient had 
treatment for her incidental aneurysm that 
would not have protected her from future 
SAH and moreover if she had undergone en
dovascular treatment, it will be considered as 
failure of therapy with the second SAH. 

This case also suggests the possibility of nat
ural repair mechanisms operating in the vessel 
wall after the first insult or injury which should 
be responsible for the small aneurysm remain-
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ing without increasing in size. Such natural 
healing processes may account for the differ
ence in behaviour between unruptured and 
ruptured aneurysms and if scientific research 
can prove their presence, major changes will 
ensue in our approach to treating unruptured 
aneurysms. 

We believe that cases like this raise impor
tant issues regarding the development and be
haviour of AA which should make us question 
established concepts and stimulate new 
thought and research aimed at achieving a 
longer lasting cure for a condition which has 
significant ethical, therapeutic and economic 
implications. 

B 
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